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Definicdo de Resisténcia a Insulina ,ﬁ' 9
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Doencas com fator de risco
relacionado a obesidade

e Doencas Cardiovasculares

e Diabetes Mellitus tipo 2

e Disturbios 6sseos
e Esteatose hepatica
 Neoplasias, etc.



IMC =

Peso

(Altura X Altura)

Exemplo de como calcular o indice de

Massa Corporal (IMC):
80kg /1,80m x 1,80m = 24,69 (Normal)

Categoria

Abaixo do peso

Peso normal

Sobrepeso

Obesidade Grau |

Obesidade Grau Il

Obesidade Grau Il

IMC

Abaixo de 18,5

18,5-24,9

Peso Saudéavel equivale
25,0-29,9 ao peso Normal.

30,0 - 34,9

35,0-39,9

40,0 e acima



Obesity Trends™* Among U.S. Adults
BRFSS, 1991

(*BMI =30, or ~ 30 Ibs overweight for 5’ 4” woman)

D No Data D <10% . 10%—14% .15%—19%




Obesity Trends™* Among U.S. Adults
BRFSS, 1992

(*BMI =30, or ~ 30 Ibs overweight for 5’ 4” woman)

D No Data D <10% . 10%—14% .15%—19%




Obesity Trends™* Among U.S. Adults
BRFSS, 1993

(*BMI =30, or ~ 30 Ibs overweight for 5’ 4” woman)

DNO Data D <10% . 10%—14% . 15%—199%
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Obesity Trends™* Among U.S. Adults
BRFSS, 1994

(*BMI =30, or ~ 30 Ibs overweight for 5’ 4” woman)

DNO Data D <10% . 10%—14% . 15%—19%

[«)




Obesity Trends™* Among U.S. Adults
BRFSS, 1995

(*BMI =30, or ~ 30 Ibs overweight for 5’ 4” woman)

No Data

<10% . 10%—-14% .15%—19%




Obesity Trends™* Among U.S. Adults
BRFSS, 1996

(*BMI =30, or ~ 30 Ibs overweight for 5’ 4” woman)

D No Data D <10% . 10%—14%. 15%—199%




Obesity Trends™* Among U.S. Adults
BRFSS, 1997

(*BMI =30, or ~ 30 Ibs overweight for 5’ 4” woman)

[ [No Data [ | <10% [[] 10%-14% JJj 15%-19% [ | 220




Obesity Trends™* Among U.S. Adults
BRFSS, 1998

(*BMI =30, or ~ 30 Ibs overweight for 5’ 4” woman)

[ [NoData [[| <10% [[] 10%-14fj] 15%-19% [ |>20




Obesity Trends™* Among U.S. Adults
BRFSS, 1999

(*BMI =30, or ~ 30 Ibs overweight for 5’ 4” woman)

[ [NoData [ | <10% [[] 10%-14fJJ15%-19% [ | 220




Obesity Trends* Among U.S. Adults
BRFSS, 2000

(*BMI =30, or ~ 30 Ibs overweight for 5’ 4” woman)

[ |[NoData [ ] <10% [[]  10%—14ff] 15%-19% | | 22(




Obesity Trends* Among U.S. Adults
BRFSS, 2001

(*BMI =30, or ~ 30 Ibs overweight for 5’ 4” woman)

[ [NoData [ | <10% [[] 10%-14f] 15%-19%[ | 20%-24% [ 225%




Obesity Trends™ Among U.S. Adults
BRFSS, 2002

(*BMI =30, or ~ 30 Ibs overweight for 5’ 4” woman)
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[ [NoData [ | <10% [[] 10%-14f] 15%-19% [ | 20%-24% [ 225%
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Source: Behavioral Risk Factor Surveillance System, CDC



Obesity Trends* Among U.S. Adults
BRFSS, 2003

(¥*BMI =30, or ~ 30 Ibs. overweight for 5’ 4" person)

NoData []|<t0% [ 10%44% [15%19% [ ]20%-24% [ 225%

Source: Behavioral Risk Factor Surveillance System, CDC.




Obesity Trends* Among U.S. Adults, BRFSS 2009

(*BMI 230, or ~ 30 Ibs. overweight for 5' 4" person)

NoData [ | <10% [T 10%-14% [15%-19% [ ]20%-24% [ 25%-20% [ =30%

Source: Behavioral Risk Factor Surveillance System, CDC.



E ALMOST 4 IN 10 ADULTS ARE PREDICTED

TO BE OBESE BY 2035

Healthy Weight ' Overweight ’ Obese

S8% 29%

Around 3 in 10 adults are obese.

Around 4 in 10 adults will be obese.




plasma glucose (mmol}

== insulin resistant

£ 2 a0 Gk £ 100 120
time after insulin addition {minutes)




Producao hepatica de glicose
(Neoglicogénese e Glicogendlise)

Insulina Glicose
plasmatica

Utilizacao de glicose

(musculos esqueletico e tecido adiposo)



Produgéo hepatica de glicose |
(Neoglicogénese e Glicogendlise)

Glicose T
plasmatica

Insulina

Utilizacao de glicose

(musculos esqueleticos)



Produgéo hepatica de glicose |
(Neoglicogénese e Glicogendlise)

L 4
. Glicose TT
Insulina y
plasmatica

N

Utilizacao de glicose l
(musculos esqueleticos)
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P4 5P, PI3.4,5P,




Pl4 5P, PI3 4,5P,




insulina

Pl4,5P, P13,4,6P,

CIOI0,

PDE-3B
(Reduz cAMP)

T 2 SINTESE
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Acoes proliferativas da insulina sao
Mmantidas em estados de resistéenica

Insulin :
receptor
/f)
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Acanthosis nigricans




Por que a obesidade
causa resistencia ?



O Tecido Adiposo Branco

isceral

XV

Subcutaneo




Depodsito ectopico de gordura e resisténcia a

Glicose

_AL*"% Insulina
L
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Adaptado de Birbaun M. Nature 2001;409:729.
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Adipose tissue

@

Fatty acids ¢

--------------------------------------

* PKC-6 JNK IKK



A obesidade é caracterizada por um
estado de inflamacao crbnica

Adipose tissue
Macrophage
?

PKC-8 JNK IKK

@ > | Glucose metabolism & Insulin resistance Kisulln resletianca

TRENDS in Endocrinoiogy & Metabolism




Os AGLs ativam vias inflamatorias
em macrofagos
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Shi H. J. Clin. Invest. 2006



O TLR-4 é o elo de ligacao entre oS
AGLs e a inflamacao em adipdcitos
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Shi H. J. Clin. Invest. 2006



Adipocinas
(proteinas secretadas pelos adipdcitos)

Leptina |
Resistina 1

Adiponectina |
IL-6 1

TNF-alfa 1



A Lean state

hyperphagia
lack of exercise

Adiponectin{

N I-107

normal adipocytes hypertrophied adipocytes insulin-sensitive tissues



LIPOTOXICIDADE

E uma alteracdo funcional de tecidos
nao adiposos causada por recoes
toxicas secundarjas ao acumulo de
lipidios e seus metabodlitos que podem
levar a disfuncao mitocondrial e a morte

celular.




OXPHOS

Insulin receptor

IRS-1

pS
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Patogenese da Rl em obesos:
Sinais/hormonais, neurais/e inflamatorios

Resistin
Adiponectin f PAI-1

Resistin \ ,

°
Fat cell . G—
¥ RBP4
IL-6 TNFa TNFa IL-6

4

Adiponectin

Insulin

Hormonal and
metabolic signals:

FAs # IRS-1 serine phosphorylation
Glucose + IRS-1/2 tyrosine phosphorylation
Insulin Obesity IRS degradation
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Insuling {pU/mil)
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Como combater o
problema ?



Glucose Uptake, mg x kg™ x min-’
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Papel da AMPK na Rl
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O Exercicio reduz a gordura ectopica e tem efeito
antiinflamatdrio

12wo WT 12wo db/db 13wo db/db after
8 weeks exercise
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Continuous High-Intensity
Endurance Interval
Training Training
1 Ca* I/ =~ ATP ==> AMP
l . )
CaMK PGC-10 de—— AMPK
increase in increase in increase in increase in
fat oxidative GLUT4and mitochondrial slow-twitch
capacity glycogen density muscle

function
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